The main purpose of this paper is to link some known inequalities which are equivalent to Bernoulli's inequality.
Introduction
Based on the theory of inequalities, many classical inequalities not only promote the development of the inequality theory, but also lead to many applications in pure mathematics and in applied mathematics. Bernoulli's inequality is one of the most distinguished inequalities. In this paper, a new proof of Bernoulli's inequality via the dense concept is given. Some strengthened forms of Bernoulli's inequality are established. Moreover, some equivalent relations between this inequality and other known inequalities are tentatively linked. The organization of this paper is as follows:
In Section 2, a new proof of Bernoulli's inequality by means of the concept of density is raised. In Section 3, some strengthened forms of Bernoulli's inequality are establised. In Section 4, we link some known inequalities which are equivalent to Bernoulli's inequality. In Section 5, we collect some variants of Young's inequality which are equivalent to Bernoulli's inequality. For related results, we refer to .
Preliminaries
In order to complete these tasks, we need the definition and some basic results of the convex function as follows:
Definition 2.1 Let : f I R  be a function, where I is an interval of R. 2) I is said to be midpoint convex or J-convex on I if for any two points ,
1) Suppose that
It is well-known fact that every convex function on an interval   , a b is continuous; if f is mid-point convex and continuous on an interval I, then it is convex on I. The following Jensen's inequality can be shown by the mathematical induction directly. holds. 
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Moreover, it follows from Lemma 2.7 that     
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This prove our Theorem. By Theorem 3.1, we have the following 
Proof Clearly, it follows from Theorem 3. 
Main Results
Now, we can state and prove some inequalities which are equivalent to each other in the following 
is an increasing function of q, where q y   and ;
, where p > q > 0 and y < q;
, where 1; 
 , see the following figure:
, which is equivalent to ; e, 
with i = 1, 2, 3 follows by taking y = x + 1.
Similarly, we can prove         
This completes the proof of   
 (see Maligrands [18] or Rooin [28] ). Hence,
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and so
Similarly, we can prove         14 14
Thus, ln F is midconvex on   0,1 , and hence ln F is convex on   0,1 . Hence, for any
in the both sides of the above inequality,
This shows that   
It follows from (6) and where q and i a are defined as above. Hence, R R  (see [33]     18 18
. This and   e ln e.
is a strictly increasing function on   0, .
is a strictly increasing function on   1,  .
holds by Theorem 3.1.
    
In particular, for all x > 0, We can also prove    
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a R R  by using the mathematical induction.
Thus, our proof is complete.
Other Equivalent Forms of Bernoulli's Inequality

